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(57) Abstract: 



PURPOSE: A 
electrochemical 
provided, to 
electrochemical 




gelled separator and an 
cell using the separator are 

improve ion conductivity, f 
stability, mechanical properties, f 
electrolyte solution maintenance and adhesive | 
strength to an electrode. CONSTITUTION: The gelled 
separator is prepared by coating a porous polymer 
which can be gelled by an electrolyte solution, on at 
least one surface of a separator porously. Preferably 
the porous polymer is at least one selected from the 
group consisting of polyethylene oxide, 

polyacrylonitrile, polyvinylidene fluoride, poly(methyl methacrylate), polystyrene, polyvinyl pyrrolidone), 
polyvinyl chloride) and polybutadiene. The polymer used as a separator is at least one selected from the 
group consisting of an olefin-based resin such as polyethylene and polypropylene, a fluoride-based resin 
such as polyvinylidene fluoride and polytetrafluoroethylene, an ester-based resin such as polyethylene 
terephthalate, and cellulose-based nonwoven. 
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enirawa 

CHS 1^5 AJ £M6-1 *»W[H*M3 

OiEl^Al AR £££ 9932XJ SSOHIje 55 3073: 

fte*«SAI2S?ir§273-ig*l 19/2 



sf£OI £|Diy, D3£ HSXtfl- 3£f AHHEflOIET.S! 01 55 Oimy BPIiPNIOl mi 20ID. 

7wai 54SH3I s araouds xixiias geiga3?fl ^si^m Afgsisii, axiaoi 2© 

as 2ps sti^ofl oiti s^nsoi 9ioiun. s*rsoi osas. 3 

hh232ai atma B&e aizhjih S4« s qwek ssn *^aisd. 

& ttS* 1*HM ASTO IltKPt IS AiQieUOIEIS OlttSXIM 3SSEr g^, Eft 0 -*! 

s^soi 7te*foj> as «eh°j sxihs:?* toi, husi^ nexw atniusi # 

§£01 9|0iU SSfl*! V^OI Sin SB« EiKH*K2Xlg Xfl2*f 4* 2JQ. 




40 10ft 



ha awwa*ia. chm. ApBaoiH. a?i*iwi» as. 

£ IS e 81901 2|» Q£2 MOT* 3S£! ^if AHHEflOIEISI 2Xf*<DI2££ SS« A£!0l 

E 2= e 8TSIHI ^ jMXK^ TdllHEflOIEl© aMS» OlgSK* H&A12J *. 
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5 3gg ^301 2Jol 3£S E1^QI**2X|2J &°&9\ 2.8 ~ 4.2 V, 0.2C2J g§2l?0(IAJ 5^2SK3 

mm ohs ^2§&# uehs £9010. 

Q. 

a srs2i 2}as«flii M&m^ omuxwiM 2*1*121 saa sal n as 

^ ssfiag seioisxioflAi si asx* 25i§3 m°&y ggm oiaotfi 

30ICK S3«IS £Ej5fl XiXTSflS AfrgSiOl lEjSI^S 3& CKS = 

£ 39*1991', 01 01 ^EJ^WI ag£l£ HM^S 2*11*101 CHsH S2W«0I 30IUSA1 g*fl£]X) & 
72 ««VAI S*t£Q! -SEfEJS SS# Afg*,^s.jLH, *Ti*ei 5 2S1*S -Y^s &X!*ra °: v 2Si ^ 

ai=?o, a^/fcsis, 1 a asm roe w\m §pi «*Aia, qs^ ga- MiaeiiQiEi a 

01 li 01§*> 2?l2J*tt2s HSSfe 201 Q. 

0|7*2X]= DISH #S2| 3CH 412 ^§££AJ P^§QI0|2I ^iJ3 3 

^hohn 2ia. ois 2iah^i ei^si astJ- Diara* axppisj sum, ag^sh gsj&fcsn 
*i*iiai Muxia°j owaxi^ a^ani?! usoiq. qi**2xj£ sr atia^ ?«aa 2x1 

2J tfWM 2i0i 2^1 S3 fflSSj Oj^Ofl [&E> 8*F SI 0IM2X1S ?K8K)L SttSH 

ma ni 51 «na*i..aH2i saiof ro&h ss«, an*, ag«.«ss smv ^ 20; sxi'akssi 
a oi^xioii^ tm2xi, li^-^eb 2x1, usr-*sfc axi, a^axr soi stem, ±« axK?i 

7l01IAi£ SI#OI»aXIS HfflU StPOIQ. :fiJQI «H§ TOIM EIM01*J2732J CH^ 

°^*fi s«u# Afgs^ Eigoi£2xioic>. a^geioiSxi^ a*a a^2j aexi- a*8ss af 

Stl2£W* aftg 2*ISS A^§5^ EllOISS^Si BS 21 Vaj SCTV 2!0I 

3 SS01Q, atLfr A^oiH 2iOi D€» «EH2J 2X1 ?^SFU DflSEU 

2iCH EJgQIS3X12i 9n..0l«.XM0l SXIS ^^TJl 21Q. 01S #AI011 DSk EiSSBJOi^Ajej «g 
9 Sl^SSOil Ot^ 9^21 »SOI ©^51 .OI^CH^H Xi^BW S*£ SSWfl 2|SH ^SOilAI 

as ^5 ^ ^ HMft aensej ;h^oi oi^chxih 2i=a. ois ^ ngXF stiiiis a^s gto, 
el oa^.gs sEiotassuMH, ^eiuiya^i^aefoiE. iaofli^^AH3iH, gEiiwsiM&aiiEi 

OIM, geiSSWI^ §01 2!Q. eig§5|0iQX12J ^ HMX} S*8§# AfgS^ 

^Pl Slt> ^JS^ ^Dl*l^ HMMA1 3*1 52.01 g^SI.SOIXl^ BSOI SIQ. 

a nsxh a*is as nfsoiiAj s$»ojoi ^i^ejoi ssi^ mm ssroi ^^=cn s^s oia§ 

01 2iQ. 

^KHIAI Xl^shSe 71^ SES^ ^flgSPI 4^*£S DS5S» XIXISIS Olgofe ^ igXFS 
olgg 32$^ S^OJ 0R9J 2SSE|-Afe DS^ 5|g XIXI»S Algofe gOKN 

SiCH Q^2J fi^gg g^Jo^a, OliESJo] ^oj xg. 5,681,357 5:01 D, CelsardS If 

^21 Dill ?5 Om^m gEJ(diyE19s^fiEWIE) g 0 -i|BS as SI 2£uJ0| flli^. 

^ssfn, aswAi &mm?\ Eisoi^sxig &soi ^iaj^ich sia. 5^ ^ua^ satia 

SAI51 «li£J^ AOiHaOlEIM S20I ^QSiLf. 0121^01 3 HMX^$BS2J ^Aj?PI 

wra xixmis oig*fQ^ sr^ s^^^oi Btstioi^xie, 4^1 srss s«w ch^m^ 

Dse«« ag£i~ n^x^h ^e^oi soixihs asofiAi asxn mm^ 

SS0I §4^^S 52151010^ ShDI, £E*> Ollg 0|g*K)1 2X1 ^ Xil^She 3^ SXIS^EI 2^H^J ^ 

^ s s^s^hj *^ uixs^m 20. h&ai its ner ssise «Hs^a, 2x1 
^ais ^ si^ ahss THsroi i^spi fi^sja a& ^soo. 

S ^»IS4I§S Af§5^ 01 ^12 XI MAI ST^Ste 2*H°-i|2j ^^2)- THtfftPI ^ 5101 

□l gEjoi2xi &swaj~ a asx^ atissi g^g nawi *» 21010. ois e ^ 

OiAi^ PS« MEI&fliJd MEIHKHI 3^ asXI-g SEJ^ 2f9M QSSS 2^hS^Cil. 01 UH 

SElStfHI ag£l^ IlgTkg. ^oH^Oil CHul M^^^OI 9I01LH1, 2oi^OI 2J*h gEJ^l ^2HH Sin S 
^«0I ^EJ^ a^Xh gSa Af§th2:S^ 3*fl^ ^r^e ^XlSUl 2^/2*IS2| ^|t@ ESSW 
XF o^Q. B STSM gSfOI 21^ AflmaiOlEig EIM0W2X1M 3^, 2tB 0 ^ £5201 

EES a« £EH2J BXMS7fr ^oK3l, QSSS aUS HS^f Ba«OS| #S 

^oi «bchu 2si^ v-ijoi an. a^/a«ia aaswi \m w\m *«oi ejbow2xis 

it ^ ao. 

B a-SS 2*1^3} SS^OI HMXF fiEl^ ^3 Oil 3S*f 5, 2^§ ^SJ 

tl Q gAt{ ^SOIAIS SyEIOi, ^£j£l^ 2oti^2J SI 2^3f2| S*T3^ ^01 W 

^ AfliyegoiEig mmum ^oilk 01 oh ^oi*i ^axi 2^^j ah^ us* §s§ 

^5ioi, as»g u\nm ?\sm ^ q*§ a# esss em °id. 
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ggjlf. OI^s #201 (phase inversion) 2JS| Q£g£ S?E£ £ 7 r *l 

Q. °M 227*9} S?ISOH£ 2M» SSOfl 2^ 

tttJ-. 01 mm DAI mO\ &2 S?IOfl 5 AIZ> 0I£ S7FS££#I #S01M #201 2*§§0I 

^ieaH2f Hiemei e akmou xiei hisoi ijoiu ins hmx> son 4*s^ 7issoi qi# 
m sn^s aa*! ao*i^ * s^^oqaj 24 aiz> oi# zj^aj^is, qs^ hmwi- ^s^s 
2©s AgaaioiEW 20isa. onej 30-80 % seoieh, s^soi cq^ai pi**! g^sj ^ 

*KM« E^ g^Bj £E# iSt^S^ Q£g HMX*2J s=Bii EOilJ ^ 2i 

HCtt, Ol*F£*]0| 01MM ^gStfl 9\ttM=. 10-20 *b g^2J ^Rfl^ UrSf*lo*0. OI2rIT£ 2 
013 OS£ HS*^ AlfflMOIEIS Stt9J2r 2$A|?|7| EI9 SltPh 2*2321- SAI 

CHI 0|s 3£2Q| ^OlSJOi J23tt:S«H£ A^U ^ 2iD. 01 OS AHB2JIOIEI0II H^a^OI 2 

oi^ofl m &&?v&®wm ®nm&o\ ^eich sxwi^ai s^ara s»sk» aw oleoma 

B ^SOflAI Ar§£J0i2 gEJSfSSB ^61 #3301X1^ 5£ 2*£DL SEH SX12J 2m Af§§f~ 501 

2»««iBai saofiBSEiiEi^ircioiE ms\ esjoi^EiH ^xi s aesa^i 

21- *S S0IXBIJ2J **!3EE ?fe*\Q. 0I1S S^SOl Si 30 % 0120101, 25 *b LH2J2J ^B8S ^ 

= 71^5? ^iyf eiDTtf OiAflQSSjOiu. E*r, S If^Of Aj MEj^Ofl HijEie 2S»e Boi*j2j 

tt £5*201 2*|*!(rt gSflEIXI s§0| H^sO. D8S§9 OB^SUMil-DigQilEfH 

saois &&tm?t chs^oid. se^iQflAi oeisuM^ niiDfEFHiiaoieEj #ch*j°j uim^ 

So|5«l ?SAI OI^SJ 3^2>5j ggAICH^e Sfi^ &$0\Q. H^ArM §«AJ?PI 

?i3HAj Aiea^ %?\m= s^ej^ usaioi ch$iaj^ §ai sichd^ skw, xiaih 

S Al^tl^ ^Ejem CHJBAI- HISQH ^0^ 0|£^ ^7l§fflM^ O^Aflg, EIEEf«lES 

O^&UiH, CHHISSS0H3K)I£, PMSfi^AIOlE, N-Oiaillga^, □DflH?te!UIOJM ^01 SI 

a. o\m s^iemg 2?h oi« -sttttoi af^ siD. ro5« nga Anaaoias ^^aj 

S2f SAIM, 01^ ^O^h^l ^1*1 A*g£l^.2*iaiS dl^^gK|2>: EJMS^S ^tl^ fftt 

MOICf. ^M5|£S Sti2jOfl A^EI^. Bl °fAHS gDHSAj^ ^MLIOIM, =S^?fl 5^U]0|M § 

21 Dil^ttSfi, QDIl ?haL1IO|E, ClOll^ ^SLIIOIM, Ofl^IWa?fMUOIM ^« Ofl^EfS 

PDB§AIOIia □0|SAJ(H1& ^ WiaSW, aMEWlESSir §£i-s^« (Hias7|, v -«^ 



fiaO|e(LiBF 4 ). £l§ ^EI^S^OtJ^SLIOIMaiCF.S),) §g Afge^ 20| ^SK«, 01 M EiMS 

2101 0R.IH, 01212] g0I^2f 3«! ArS ?fe*!D. 

S SSSS SI5EI^ QS^ 2SAr^ Itf 7rStf AHHaOlEi^ AFSoKfl E|§OI**SXi! J|5 

^ a □eni' i^s ns§oi. a^s ^ so. ^hs^ ei&s^a^ 

zi^Lmtmm. zim^iLmm.m^ Eigs^sj#oi ausjchxioi, oi skhie s-sieiEte, ^ 

EJfiTSOL blSSe^b, 359X1 Aie«^ 501 

b ^£ e^i2j ^aj oaoi 2]§foi ^»is^ 501a, e^i saioi^ b m%?\ osaioh a 
as lot s srasi sst^*ig feraswu siwmw *^ 5^ ohjq. 

I^IAIOfl] 

c^Aioa i) 

« a>eoi cof s^s mm wwmmm sh^iah &01 xb^s^q. ohaasu 

5^01 85 § %?1 OhBBSUSHHHiaDllEBaaiOlM fiS^SF ClMg|5M0H3101E gOHM 1 S 
if %g eoHAI^i H£Xf Xilit^D. Al AlJflS Ah§£|^ 25 m 40 %°! ^EJOflU?! 

^J°K« ?lDflAl XOit^ 2£Af §^J§ 3gAJ2J ^, Olss SOI g7|0fl 12 AJZj- S^SQ. Ol^g 
XHLH01 D1S0I AIW $ 24 Al^^ 2£«Q. CSS IieXCT SSS! Ail El 

a 01 El iS21 2^012 A130I Xfl 1E0Q ^QSiQ. IIMW #011 5^ ^1501 S^tlSige ^ 

m* £ Si^Lffl, OSS H£tt 2.5 ^ /JKM01E121 § 30^01 

Ch 01^ atHN S«tAI?ia Q»s|» LH^S a«12?OI «r^£JCW «■ OHJSK QS5| i32J H 

amtioi ois 3E«© 97isa. oi m aifflessaoiEs§ oubss^klioim/ci 

O0S?lfiL1IOIM(^lI|UI 1/1) StmOHOll 1 N2J ^ES 5S Af^SlQ. ^H^t 2^2J ^ 

«^s^ei AfliaajoiEi^ 2i~ s*b«! ^ seais © %oian, ois ^eem 321 
7i53^s oioi 5.0 m o\m mm e^sti 3£3 uEfercKW 2 e 

(gAIDII 2) 

sa(wa?« gEj^og ss*r= naw §?s?2i ^es ^^aisss^ eaetoi asti^ qs^ ^saj 

#2] ^JJBM igo^D. 01 Ul H^Af #2J =B| etr(gfa?l5)0fl S^fl^ S^iBh 01^3 

ee srai a 101 ueiuao.- 
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(^AIDfl 3) 

£A10I 12f 2AIW 22J fe^og HgXW AflttjaOIEIS* g&83 9 E1^3 

^EAhsj^( L iCoQ:)# AFgSKA agOl^Xll B£tN2Q. M^c l^§l°l °Ji^3 92 SSF % 

2f Hh°>a°i SE|b|yE]9IM^£EHD!E 8^°/^ ^SEIDI. ^£12^' 301 BE AtSfiaQ. 
SSBS! EISaH£ttM(LIG0Q.) 94 $ff 98, ^tti-P 3 SIT % 9 UK! BE! ^ 

EIBiyEIS!§^EJOIE 3g^%5 ^SgCH. ^^OIb SSi 1 *IM affStOt Ah§o>2Q. I 
2 2011 Aj 3$H°J?011 g&S AiliiiaOIB^ *l(Ki ga^H, QAI 01? 1 01 ^ ^9^12, 

W^OIh S?»j£S 39 J3^^Q. 3 ToyoA}2J AfSSK* 4* 

tttlSD. ••EI*aO!W3X|g 2.OTAI 4.2 V eTWIOIAI 0.2 C2| MK9 .^SS «»S 

EU^M^O. 01 Ofl iWIM^Ofl QM! SHSMfSl «SW H 3E0D gQ2iQ. 201S 0I*K!W2J 

•ttBSSe SRSJ UCofc S^g SS»- iWIS fiTO! EW SSf »±2|. *0I 

uiiisi «g mm msm msS sj ^> oi^ esionwi ssi^ sraoi ass osg hm 

DID. E|gOI«3X|2| »S^30| li 4£0| tfaSUQ. Hm2! 2C OflAJS 138 mAh/g2J til 

SB* UEH-HCH ^4*J" HS^^i aS§ U 4 2iQ. 

s gfsoi °iofot nets oss awtof ass as* JiuaoiEii'B7i sw^on siss^ s^ds 
3f ^ 9 saw 7irasa. seH°4 ^01 sjOi eis^oi truant, ^it«^ w^oih n>^^ 5 

§^BSS Afg^ ^ SiQ. ^E|HK)f 1^ DSSS S4i8 ^Aig 

2} §A](HJ 273^55§AI S«212J X4^i5» t^AlS ^> S^OI 2A£ 1 HS^ AO 
iHtf 01 El SSOfl 3gAIS2SW Sq/S*BS S*^s t^AJSJ 4^ 2iQ. 7|?flS| g«0| ?4oW31, t«# 
§01 ?^ tt^J 3«flS Mfll2^ ^fe*KH. SXIiSAJ ^#01 feU. AhSA] LH^E^ ^^01 

1 

SJI^Oi) £CT ^ n^7J# ^El^a sjOi£ W °9(Hi CFS§5 All Hi « 

01 El » OlsS^Ei 2^^. 

2 

» SiOfAJ, ^EJ^Oil 4^ Q5^2j H£AK?h SaOfi§en^AKD| = , SEI0J3SI 

SLieg, gE|HiyEI9S^2E^0IE, §EIDilllHlEJ»HiaiOIM. gEI^EIB!, §EJbiyHIgEJS, SEI2$h 
Hltf , 5EI¥Efa2!SS^E1 tfQtS ^ft 2g 0I^2J SM^S 01^012 SS«fl i= MSS^ 
S Afg*^ 21S §92S 5^ AHiHaOIEI. 

SW4 

W 1WW SiCHAJ. ^1 »E|Hfo S Al^ti^ HtfWK SEIOflg??, SEIHSgS! SSI 4^X1, 
SElHiya^IiaEfOIET SEIQIM2J&^a^(HISSS S2J gi?fl MEfl0ilH?l!Elia = ^EflO|M S«l 

Dtl±E1*| 4^X1 S ^^2^1 Ol^OiS S^S^EI tfBJS BS 5z 2S 0|^H4 5S£ 
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